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most	of	which	are	 confined	 to	protected	areas	 (PAs)	due	 to	 anthro‐






























1981;	Geerling,	 1973).	 The	 area	 experiences	wet	 and	dry	 seasons	












trees	 1.70	m	 aboveground	with	 45‐	 to	 90‐degree	 lens	 view	 and	
30	m	clear	visualisation	 in	north	or	south	direction	to	avoid	poor	
image	quality	from	sun	rays.	Cameras	were	retrieved	every	48	hr	
for	 data	 download	 and	 battery	 replacement.	 Size	 (km2)	 and	 dis‐
tance	 (m),	 that	 is	 from	 each	 other,	 of	wetlands	were	 determined	
using	a	GPS	device.
Data	were	analysed	using	the	SPSS	package	(version	12,	2002).	
Density	 and	 diversity	 of	mammals	were	 estimated	 using	Distance	
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Software	version	5.1.0	(Thomas	et	al.,	2010)	and	Shannon–Weiner	
diversity	 index,	 respectively.	 Independent‐sample	 t	 test	 was	 used	
to	 test	 differences	 between	morning	 and	 evening	 abundance	 and	
Kruskal–Wallis	 tests	 for	differences	between	early	morning,	after‐
noon	 and	 late	 evening	 abundance	 of	 mammals.	 The	 relationship	
between	wetland	size	and	abundance,	density	and	diversity	was	de‐
termined	with	Wilcoxon's	test.
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Wetland	 size	 was	 positively	 correlated	 with	 abundance	




ing	and	evening	 (independent‐sample	t	 test,	t = 1.585 p	=	0.027;	
Figure	1d);	and	early	morning,	afternoon	and	late	evening	(Kruskal–
Wallis,	 X2=6.359,	 p	 =	 0.042;	 Figure	 1e).	 Diversity	 varied	 across	
time	of	day	(Wilcoxon	test	Z =	−3.920,	p	<	0.001).	Larger	wetlands	
F I G U R E  1  The	relationship	between	the	size	of	wetlands	and	(a)	abundance,	(b)	density	and	(c)	diversity;	and	abundance	of	large	
mammals	by	the	period	of	the	day	(d)	morning	and	evening,	(e)	early	morning,	afternoon	and	late	evening	in	the	wetlands	of	Yankari	
Game	Reserve
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had	higher	abundance	of	mammals,	but	not	density	and	diversity	
(Figure	2a).	Wetland	 location	and	quality	of	 resources	may	drive	
this	 trend	across	 the	wetland	 (He	&	Legendre,	1996;	Van	Horne,	
1983).	Large	wetlands	may	provide	space	for	species	concurrence	
and	 drive	 overlap	 in	 resource	 use	 while	 minimising	 competition	
(Bjørneraas	et	al.,	2012;	Fryxell	&	Sinclair,	1988;	Mduma,	Sinclair,	
&	 Hilborn,	 1999;	 Rosenzweig,	 1981).	 The	 difference	 in	 abun‐
dance	and	diversity	of	mammals	by	 time	of	day	 is	not	surprising.	
Increasing	 heat	 of	 the	 day	 poses	 dehydration	problems	 to	mam‐
mals	leading	to	more	frequent	visits	to	and	utilisation	of	wetlands	
across	time	of	day	(Figure	2).
Water,	 food	and	cover	are	 important	 factors	 influencing	dis‐





Fanning,	 &	 Roettcher,	 2002;	 Macandza,	 Owen‐Smith,	 &	 Cain,	
2012;	 Owen‐Smith,	 2002;	 Stacie,	 Erek,	 Nabil,	 Dhaval,	 &	 Bruce,	
2010;	Yaba,	Mekonen,	Bekele,	&	Malcolm,	2011),	suggesting	that	
wetlands	 are	 important	 for	 sustaining	 herbivore	 nutrition	 over	













in	 YGR.	We	 also	 thank	 the	General	Manager	 and	management	 of	
YGR	for	their	support.	Haladu	Idi	drove	our	field	vehicle.	This	is	con‐
tribution	 no.	 144	 from	 the	A.	 P.	 Leventis	Ornithological	 Research	
Institute.
F I G U R E  2  The	peak	abundance	of	large	mammals	per	hour	of	the	day	across	wetlands	in	Yankari	Game	Reserve
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